t r a c t
The role of the basal ganglia-cortical motor loop in automatic and unconscious motor processes is poorly understood. Here, we used event-related functional magnetic resonance imaging in 11 de novo Parkinson's disease patients as they performed a visuomotor masked priming task. The stronger subliminal priming effect for the non-dominant side of motor symptoms than for the dominant side was paralleled by stronger supplementary motor area proper activity in response to lateralized visual stimuli presented below the threshold of awareness. This novel result supports the prediction that this area is involved in the automatic activation of motor plans as a function of striatal dopamine levels.
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The pathological hallmark of Parkinson's disease (PD) is a progressive loss of neurons in the lateral ventral tiers of the substantia nigra pars compacta (Fearnley and Lees, 1991) , leading to a decrease of dopaminergic nigrostriatal terminals that is typically more pronounced in the posterior aspects of the striatum in the hemisphere contralateral to the most clinically affected body side (Kish et al., 1988) . Since the posterior putamen is the main input structure of the motor loop in the model proposed by Alexander et al. (1990) , the loss of striatal dopaminergic terminals is expected to have remote influences on other components of the motor loop during voluntary movements. According to this model, the major problem in motor slowness is a deficiency in the activation of cortical areas involved in the motor loop, notably the more posterior part of the medial premotor cortex, the supplementary motor area proper (SMA), which is considered to be a key structure of the cortico-basal ganglia motor loop (Nachev et al., 2008; Aron et al., 2009 ). This prediction has been supported by many experimental results in PD patients. A failure to activate the SMA during the execution of upper limb movements is a consistent observation in PD patients studied in the off state as compared with controls (Jenkins et al., 1992; Playford et al., 1992; Jahanshahi et al., 1995) . Apomorphine, a non-selective D1/D2 * Corresponding author. Tel.: +32 4 366 54 75; fax: +32 4 366 29 46.
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agonist (Albin et al., 1989; DeLong, 1990; Jenkins et al., 1992; Rascol et al., 1992) , fetal mesencephalic dopaminergic transplants into the striatum (Piccini et al., 2000) , pallidotomy (Grafton et al., 1995; Samuel et al., 1997) , pallidal and subthalamic electric stimulation (Limousin et al., 1997) , all increase the level of SMA activity along with resolution of akinesia (i.e. delayed movement initiation).
In healthy subjects, we and others have shown that SMA activity changes can be elicited by the presentation of visual stimuli if these have been associated with a specific motor response regardless of whether (i) stimuli are presented below or above the level of awareness and (ii) the corresponding motor response is executed or not (Boy et al., 2010; D'Ostilio and Garraux, 2011; D'Ostilio et al., 2012) . More precisely, we provided functional magnetic resonance imaging (fMRI) evidence suggesting that SMA activity is involved in the processing of motor plans automatically elicited by unconsciously perceived visual stimuli, even if the corresponding plan is not executed (D'Ostilio and Garraux, 2011) . In patients, a focal lesion of the posterior part of the SMA has been associated with a deficit in the automatic and unconscious inhibition of movements (Sumner et al., 2007) .
Here, we hypothesized that this SMA activity pattern is dependent on striatal dopamine levels. This was tested using a within-subject design in 11 de novo, drug-naïve, PD patients under the assumption that striatal dopamine deficiency is asymmetrical, i.e. less pronounced in the motor loop concerned with the control
